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Description
Technical Field

[0001] The presentinvention relates to a shot-peening
device and a shot-peening method.

Background Art

[0002] A conventional shot-peening device is known
from the one described in Patent Literature 1, for exam-
ple. The shot-peening device described in Patent Litera-
ture 1 conveys a plurality of spherical particles (herein-
after, referred to as shots) upward using a bucket elevator
and then supplies them toward a lateral screw. Shots
flowing into a guide line from the lateral screw fall down-
ward along the guide line and are guided to an impeller.
As aresult, the shots are projected toward a workpiece by
the impeller.

[0003] To explain this point specifically with reference
to FIG. 6, a conventional shot-peening device 100 in-
cludes an endless belt 101 having an arc shape when
viewed from the front. The endless belt 101 moves in a
direction ofanarrow Y100 showninFIG. 6. Thus, on such
an endless belt 101, workpieces W (compression coil
springs are illustrated as an example in FIG. 6) are
placed. The shots SH are projected onto the workpieces
W by an impeller 102. As a result, compressive residual
stress can be applied to the workpieces W to improve the
fatigue strength of the workpieces W.

Citation List
Patent Literature

[0004]
6304957

Patent Literature 1: Japanese Patent No.

Summary of the Invention
Technical Problem

[0005] Incidentally, it is known that, as the workpieces
W, particularly the compression coil springs, are sub-
jected to a higher stress applied to the inside than the
outside. For this reason, the compression coil springs
tend to break from the inside. Therefore, it is conceivable
to apply compressive residual stress to the inside of the
compression coil springs in order to improve the fatigue
strength of the compression coil springs. However, the
kinetic energy of the shots SH needs to be improved
when attempting to apply compressive residual stress to
the inside of the compression coil springs. As is well
known, kinetic energy is expressed as 1/2 mvZ (m: mass,
v: velocity), so that there is no choice but to increase the
mass and/or the velocity of the shots SH when attempting
to improve the kinetic energy. However, the mass of the
shots SH has to be reduced when attempting to project
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the shots SH at high velocity by the impeller 102. On the
other hand, increasing the mass of the shots SH in-
creases the particle size of the shots SH. Therefore,
there is no choice but to select shots SH having a particle
size smaller than the coil pitch of the compression coil
springs to be projected at high velocity when attempting
to apply the residual stress to the inner diameter side of
the compression coil springs. However, when the shots
SH having a small particular size are projected at high
velocity, surface roughness of the compression coil
springs may occur, leading to a decrease in fatigue
strength. Accordingly, since such a problem may occur,
the shots SH cannot be projected at high velocity by the
impeller 102, and thus the velocity has to be reduced.
Therefore, the conventional shot-peening device 100
has a problem that the mass and the velocity of the shots
SH are limited, the kinetic energy cannot be improved,
and ultimately compressive residual stress cannot be
applied to the inside of the compression coil springs.
[0006] Accordingly, in view of the foregoing problem,
an object of the present invention is to provide a shot-
peening device and a shot-peening method capable of
improving the fatigue strength of a workpiece by applying
compressive residual stress to the inside of the work-
piece.

Solution to Problem

[0007] The foregoing object of the present invention is
achieved by the following means. Note that reference
signs in the embodiments to be described later are added
in parentheses, but the present invention is not limited
thereto.

[0008] A shot-peening device according to the inven-
tion of claim 1 is characterized by a hollow housing (2);
and

a vibration means (3) that vibrates the housing (2),
wherein a workpiece (W) and shots (SH) are stored
within the housing (2), and the vibration means (3)
vibrates the housing (2) with the workpiece (W) and
the shots (SH) stored therein.

[0009] According to the invention of claim 2, the shot-
peening device (1) set forth in claim 1 is characterized in
that the shots (SH) are disposed inside the workpiece
(W).

[0010] According to the invention of claim 3, the shot-
peening device (1) set forth in claim 2 is characterized in
that the workpiece (W) is a compression coil spring, and
the shots (SH) have a diameter (H1) formed to be larger
than a pitch (H2) of the compression coil spring.

[0011] According to the invention of claim 4, the shot-
peening device (1) set forth in claim 1 is further charac-
terized by a rotating means that rotates the housing (2).
[0012] According to the invention of claim 5, the shot-
peening device (1) set forth in claim 1 is characterized in
that the workpiece (W) is a compression coil spring, the
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shots (SH) and the compression coil spring are storedina
compressed state within the housing (2), and

the vibration means (3) vibrates the housing (2) with the
compressed compression coil spring and the shots (SH)
stored therein.

[0013] A shot-peening method according to the inven-
tion of claim 6 is characterized by applying compressive
residual stress to the workpiece (W) using the shot-
peening device (1) set forth in claim 1, and then applying
compressive residual stress again to the workpiece (W)
to which the compressive residual stress has been ap-
plied, using an existing shot-peening device (conven-
tional shot-peening device (100)).

[0014] A shot-peening method according to the inven-
tion of claim 7 is characterized by applying compressive
residual stress to a workpiece (W) using an existing shot-
peening device (conventional shot-peening device
(100)), and then improving surface roughness of the
workpiece (W) using the shot-peening device (1) set forth
in claim 1.

Advantageous Effects of the Invention

[0015] Next, advantageous effects of the present in-
vention will be described with reference signs of the
drawings. Note that reference signs in the embodiments
to be described later are added in parentheses, but the
present invention is not limited thereto.

[0016] According to the invention of claim 1, the vibra-
tion means (3) vibrates the housing (2) with the workpiece
(W)andthe shots (SH) stored therein, so that there are no
limitations on the mass or the velocity of the shots (SH)
unlike the conventional shot-peening device (100).
Therefore, the kinetic energy can be improved and the
compressive residual stress can be applied to the inside
of the workpiece (W). Thus, according to the present
invention, the fatigue strength of the workpiece (W)
can be improved by applying the compressive residual
stress to the inside of the workpiece (W).

[0017] According to the invention of claim 2, the shots
(SH) are disposed inside the workpiece (W), so that the
compressive residual stress can be reliably applied to the
inside of the workpiece (W).

[0018] According to the invention of claim 3, the shots
(SH) have a diameter (H1) formed to be larger than the
pitch (H2) of the compression coil spring, so that a
situation can be suppressed in which the shots (SH)
do not come into contact with the inside of the workpiece
(W) and go out of the workpiece (W).

[0019] According to the invention of claim 4, the rotat-
ing means that rotates the housing (2) is provided, so that
the workpiece (W) can be rotated if the workpiece (W)
does not rotate freely.

[0020] According to the invention of claim 5, the hous-
ing (2) with the compressed compression coil spring and
the shots (SH) stored therein is vibrated, so that optimal
stress peening can be performed.

[0021] According to the invention of claim 6, after ap-
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plying the compressive residual stress to the workpiece
(W), the compressive residual stress is applied again to
the workpiece (W) to which the compressive residual
stress has been applied, using an existing shot-peening
device (conventional shot-peening device (100)). This
makes it possible to accurately apply compressive resi-
dual stress to the inside and outside of the workpiece (W).
[0022] According to the invention of claim 7, after ap-
plying the compressive residual stress to the workpiece
(W) using an existing shot-peening device (conventional
shot-peening device (100)), the surface roughness of the
workpiece (W)is improved using the shot-peening device
(1). This makes it possible to effectively improve the
surface roughness of the workpiece (W).

Brief Description of Drawings
[0023]

[FIG. 1] FIG. 1 is a perspective view of a shot-peen-
ing device according to an embodiment of the pre-
sent invention as viewed from above.

[FIG. 2] FIG. 2(a) is a longitudinal cross-sectional
view of a housing according to the embodiment and
FIG.2(b)is a partial longitudinal cross-sectional front
view of a part of the shot-peening device according to
the embodiment when viewed from the front.

[FIG. 3] FIG. 3 is a perspective view of a jig used
when compressing a compression coil spring, which
is a workpiece.

[FIG.4]FIG. 4(a) to FIG. 4(c) are side views of the jig
for explaining a method of compressing a compres-
sion coil spring, which is a workpiece, using the jig
shown in FIG. 3.

[FIG. 5] FIG. 5(a) is a longitudinal cross-sectional
view when shots are stored within the housing ac-
cording to the embodiment together with the jig in
which a compression coil spring, which is a work-
piece, is compressed and FIG. 5(b) is a partial long-
itudinal cross-sectional front view of a part of the
shot-peening device according to the embodiment
when viewed from the front.

[FIG. 6] FIG. 6 is a schematic diagram for explaining
a conventional shot-peening device.

Description of Embodiments

[0024] Hereinafter, an embodiment of a shot-peening
device according to the present invention will be speci-
fically described with reference to the drawings. Note that
in the following description, when directions up, down,
left, and right are indicated, it shall mean up, down, left,
and right when viewed from the front of the figure.

<Brief Description of Shot-Peening Device>

[0025] A shot-peening device according to this embo-
diment canimprove the fatigue strength of a workpiece by
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applying compressive residual stress to the inside of the
workpiece. Specifically, as shown in FIG. 1 and FIG. 2(b),
a shot-peening device 1is composed of ahousing2and a
vibration means 3. Hereinafter, each configuration will be
described in detail.

<Description of Housing>

[0026] The housing 2 is formed of, for example, an
acrylic case. As shown in FIG. 2, such a housing 2 is
formed in a horizontally long rectangular shape in cross
section and is formed in a cylindrical shape with a hollow
inside.

[0027] On the other hand, as shown in FIG. 1, the
housing 2 formed as described above has left and right
side surfaces to which rod-shaped support portions 2a
are attached and fixed.

[0028] Incidentally, as shown in FIG. 1 and FIG. 2, a
single (one) workpiece W (a compression coil spring is
illustrated as an example in the figures) is stored within
the housing 2 configured as described above. As shown
in FIG. 2, the workpiece W has left and right end portions
rotatably supported by the support portions 2a provided
protruding inward within the housing 2. As a result, as
shown in FIG. 2(a), the workpiece W is maintained in its
storage position within the housing 2 at a predetermined
distance (for example, distance D1) from an upper inner
wall surface 2b and a lower inner wall surface 2c of the
housing 2.

[0029] As shown in FIG. 2, a plurality of shots SH are
disposed on the inside, that is, the inner diameter side of
the workpiece W. Bearing steel balls excellent in wear
resistance are used as the shots SH, for example.

<Description of Vibration Means>

[0030] As shown in FIG. 1, the vibration means 3
includes a circular base 30. As shown in FIG. 1, the base
30 has an upper surface 30a whose left and right side
surface sides are attached and fixed with a pair of mount-
ing bases 31 by bolts B, respectively. As shown in FIG. 1,
the mounting bases 31 are disposed to face each other
and are formed in a substantially semicircular shape. The
pair of mounting bases 31 are attached and fixed with the
support portions 2a of the housing 2, respectively.
[0031] On the other hand, as shown in FIG. 2(b), the
base 30 has a lower surface 30b whose central part is
attached and fixed with a rod-shaped piston rod 32. The
piston rod 32 is movable in the vertical direction (direction
of an arrow Y1 shown in FIG. 2(b)) by hydraulic pressure
or the like (not shown).

[0032] Thus, the shot-peening device 1 is configured
as described above.

<Description of Usage Example of Shot-Peening De-
vice>

[0033] Next, a usage example of the thus configured
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shot-peening device 1 will be described.

[0034] First, before moving the piston rod 32 shown in
FIG. 2(b) in the vertical direction, as shown in FIG. 1 and
FIG. 2(a), a workpiece W (a compression coil spring is
illustrated as an example in the figures) is stored within
the housing 2, and a plurality of shots SH are disposed on
the inside, that is, the inner diameter side of the work-
piece W.

[0035] When the piston rod 32 shown in FIG. 2(b) is
moved in the vertical direction in this state, the base 30
also moves in the vertical direction, and further, the pair of
mounting bases 31 also move in the vertical direction. As
aresult, the housing 2 also moves in the vertical direction.
Accordingly, this causes the housing 2 to be vibrated.
[0036] Thus, when the housing 2 is vibrated in this
manner, the workpiece W and the shots SH stored within
the housing 2 are also vibrated. Accordingly, the shots SH
move irregularly in the vertical direction on the inside, that
is, the inner diameter side of the workpiece W, as shown
by the arrow directions in FIG. 2(b). Furthermore, since
the workpiece W in the present embodiment is a com-
pression coil spring and is formed in a spiral shape, the
workpiece W freely rotates around the support portions
2a as base points along with the vertical movement, that
is, the vibration. Therefore, the shots SH come into con-
tact with the entire inner diameter area of the workpiece
W. This makes it possible to apply compressive residual
stress to the inside, that is, the inner diameter of the
workpiece W. Therefore, the fatigue strength of the work-
piece W can be improved.

[0037] To describe this point more specifically, as de-
scribed above, kinetic energy is expressed as 1/2 mv2 (m:
mass, Vv: velocity). At this time, unlike the conventional
shot-peening device 100, the shot-peening device 1
according to the present embodiment does not need to
project the shots SH at high velocity, and a plurality of
shots SH are disposed in advance on the inside, that is,
the inner diameter side of the workpiece W. Therefore,
the size (diameter) of the shots SH can be made larger
(for example, 6 mm) than that used in the conventional
shot-peening device 100 (forexample, 3 mm). Further, as
for the velocity, the vibration velocity can be increased by
increasing the velocity of vertical movement.

[0038] Accordingly, unlike the conventional shot-peen-
ing device 100, the shot-peening device 1 according to
the present embodiment has no limitations on the mass
or velocity of the shots SH, so that the kinetic energy can
be improved. Thus, the shot-peening device 1 according
to the present embodiment can apply compressive re-
sidual stress to the inside of the workpiece W. Therefore,
according to the present embodiment, the fatigue
strength of the workpiece W can be improved by applying
compressive residual stress to the inside of the work-
piece W.

[0039] Inthe presentembodiment, the diameter H1 (for
example, 6 mm) of the shots SH shown in FIG. 2(b) is
formed to be larger than the pitch H2 (for example, 4.5
mm) of the workpiece W. This can suppress the situation
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in which the shots SH do not come into contact with the
inner diameter side (inside) of the workpiece W and go
out of the workpiece W. That is, if a situation occurs in
which the shots SH go out of the workpiece W, the shots
SH may get stuck between the pitches H2 of the work-
piece W. If such a situation occurs, the workpiece W will
no longer rotate freely, and compressive residual stress
may not be able to be applied to the inside of the work-
piece W. For this reason, in the present embodiment, the
diameter H1 (for example, 6 mm) of the shots SH shown
in FIG. 2(b) is formed to be larger than the pitch H2 (for
example, 4.5 mm) of the workpiece W.

<Description of Modification>

[0040] Note that the shapes and the like shown in the
present embodiment are merely examples, and various
modifications and changes can be made within the scope
ofthe gist of the presentinvention described in the claims.
For example, the housing 2 and the vibration means 3
described in the present embodiment may have any
shape and configuration as long as they have the same
functions as those described above.

[0041] In the present embodiment, compressive resi-
dual stress is not applied to the outside of the compres-
sion coil spring as the workpiece W, and it does not have
to be applied if not necessary. This is because, as de-
scribed above, the compression coil springs tends to
break from the inside, and therefore, if compressive
residual stress is applied to the inside of the compression
coil springs, the fatigue strength of the compression coil
springs can be improved and breakage from the inside
can be prevented.

[0042] On the other hand, when compressive residual
stress is applied to the outside of the compression coil
spring as the workpiece W, a plurality of shots SH may be
disposed outside the workpiece W stored within the
housing 2.

[0043] On the other hand, after compressive residual
stress is applied to the inside of workpiece W using the
shot-peening device 1 according to the present embodi-
ment, compressive residual stress may be applied to the
outside of the workpiece W using the conventional shot-
peening device 100. In this way, when the shot-peening
device 1 is manufactured, it can be made a minimum
shot-peening device 1 that only applies compressive
residual stress to the inside of the workpiece W. There-
fore, the manufacturing cost can be reduced. Further-
more, compressive residual stress can be accurately
applied to the inside and outside of the workpiece W.
[0044] On the other hand, after compressive residual
stress is applied to the workpiece W using the conven-
tional shot-peening device 100, the surface roughness
inside the workpiece W may be improved using the shot-
peening device 1 according to the present embodiment.
In this way, the surface roughness inside the workpiece
W can be effectively improved.

[0045] Inthe presentembodiment, the storage position
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of the workpiece W within the housing 2 is set to a position
at a predetermined distance (for example, distance D1)
from the upper inner wall surface 2b and the lower inner
wall surface 2c of the housing 2, but it does not have to be
spaced apart at a predetermined distance (for example,
distance D1). However, if the storage position is not
spaced apart at a predetermined distance (for example,
distance D1), the workpiece W may come into contact
with the upper inner wall surface 2b and the lower inner
wall surface 2c¢ of the housing 2, thereby not rotating
freely around the support portions 2a as the base points
along with the vertical movement, that is, the vibration.
For this reason, the storage position of the workpiece W
within the housing 2 is preferably set to a position at a
predetermined distance (for example, distance D1) from
the upper inner wall surface 2b and the lower inner wall
surface 2c of the housing 2. However, if the workpiece W
does not rotate freely as described above, the workpiece
W may be rotated by rotating the support portions 2a by a
motor or the like and rotating the housing 2 itself.
[0046] In the present embodiment, an example in
which a single (one) workpiece W is stored within the
housing 2 has been shown. However, the housing 2 itself
may be formed to be horizontally long, for example, to
store a plurality of workpieces W therein.

[0047] In the present embodiment, the compression
coil spring is illustrated as an example of the workpiece
W. However, the present invention is not limited thereto
and can be applied to any component as long as it needs
to be applied with compressive residual stress, such as a
welded pipe.

[0048] In the present embodiment, an example in
which the compression coil spring, which is the work-
piece W, is simply stored has been shown. However, the
present invention is not limited thereto and the compres-
sion coil spring may be stored in a compressed state and
subjected to so-called stress peening. This point will be
described in detail below.

[0049] First, a jig 4 shown in FIG. 3 is used when the
compression coil spring, which is the workpiece W, is
used. As shown in FIG. 3, the jig 4 is provided with a first
support plate 40 having a thick plate circular shape and a
second support plate 41 having the same shape as the
first support plate 40 at a fixed spacing in the vertical
direction. As shown in FIG. 3, the first support plate 40 is
provided with a left notched portion 40b having a U shape
toward the center portion on the left side surface side and
is provided with a right notched portion 40c having a U
shape toward the center portion on the right side surface
side.

[0050] On the other hand, as shown in FIG. 3, the first
support plate 40 is provided with a circular front through
hole 40d penetrating in the vertical direction on the front
end surface side. Further, as shown in FIG. 3, the first
support plate 40 is provided with a circular rear through
hole 40e penetrating in the vertical direction on the rear
end surface side.

[0051] Thus, the first support plate 40 thus formed and
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the second support plate 41 are formed in the same
shape. Specifically, as shown in FIG. 3, the second
support plate 41 is provided with a left notched portion
41b having a U shape toward the center portion on the left
side surface side and is provided with a right notched
portion 41c having a U shape toward the center portion on
theright side surface side. Furthermore, as shownin FIG.
3, the second support plate 41 is provided with a circular
frontthrough hole 41d penetrating in the vertical direction
on the front end surface side and is provided with a
circular rear through hole 41e penetrating in the vertical
direction on the rear end surface side.

[0052] Thus, between the first support plate 40 and the
second support plate 41 thus formed, the compression
coil spring, which is the workpiece W, is placed as shown
inFIG. 3. As aresult, the compression coil spring, which is
the workpiece W, is sandwiched between the first support
plate 40 and the second support plate 41. Therefore,
when the distance between the first support plate 40 and
the second support plate 41 is reduced, the compression
coil spring, which is the workpiece W, is compressed by
the first support plate 40 and the second support plate 41.
The state shown in FIG. 3 indicates a state in which the
compression coil spring, which is the workpiece W, has
been compressed by reducing the distance between the
first support plate 40 and the second support plate 41. In
FIG. 3, in order to maintain the distance between the first
support plate 40 and the second support plate 41, a first
supportrod 42 is inserted into the left notched portion 40b
of the first support plate 40 and the left notched portion
41b of the second support plate 41, and its position is
fixed by a pair of first support nuts 42a (see also FIG.
4(c)). Furthermore, as shown in FIG. 3, a second support
rod 43 is inserted into the right notched portion 40c of the
first support plate 40 and the right notched portion 41c¢ of
the second support plate 41, and its position is fixed by a
pair of second support nuts 43a (see also FIG. 4(c)). This
allows the distance between the first support plate 40 and
the second support plate 41 to be maintained.

[0053] Here, a method of compressing the compres-
sion coil spring, which is the workpiece W, using the jig 4
willbe described in more detail. As shownin FIG. 4(a), the
compression coil spring, which is the workpiece W, is
placed between the first support plate 40 and the second
supportplate 41. Atthis time, as shown in FIG. 4(a), afirst
setrod 44 is inserted into the front through hole 40d of the
first support plate 40 and the front through hole 41d of the
second support plate 41, and its position is fixed by a left
first set nut 44a located on the first support plate 40 side
and aright first set nut 44b located on the second support
plate 41 side. Furthermore, as shown in FIG. 4(a), a
second set rod 45 is inserted into the rear through hole
40e of the first support plate 40 and the rear through hole
41e of the second support plate 41, and its position is
fixed by a left second set nut 45a located on the first
support plate 40 side and a right second set nut 45b
located on the second support plate 41 side.

[0054] When the right first set nut 44b and the right
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second set nut 45b shown in FIG. 4(a) are tightened in
this state, the second support plate 41 moves in the left
direction of the figure, using the first set rod 44 and the
second setrod 45 as guides. As aresult, as shownin FIG.
4(b), the second support plate 41 comes closer to the first
support plate 40 and the distance between the first sup-
port plate 40 and the second support plate 41 is reduced,
so that the compression coil spring, which is the work-
piece W, sandwiched between the first support plate 40
and the second support plate 41 is compressed.

[0055] Incidentally, as will be described later, the jig4 is
stored within the housing 2. Thus, the jig 4 may not be
able to be stored within the housing 2 in this state due to
the excess length on the right side of the figure of the first
set rod 44 and the second set rod 45 as shown in FIG.
4(b).

[0056] Accordingly, in the present embodiment, in or-
der to maintain the distance between the first support
plate 40 and the second support plate 41 at that position
after the compression coil spring, which is the workpiece
W, is compressed as shown in FIG. 4(b), the second
support rod 43 is inserted into the right notched portion
40c of the first support plate 40 and the right notched
portion 41c of the second support plate 41 and its position
is fixed by the pair of second support nuts 43a as shownin
FIG. 4(b). Furthermore, the first support rod 42 is inserted
into the left notched portion 40b of the first support plate
40 and the left notched portion 41b of the second support
plate 41 and its position is fixed by the pair of first support
nuts 42a as shown in FIG. 4(c). Thus, after the distance
between the first support plate 40 and the second support
plate 41 is maintained at the position shownin FIG. 4(b)in
this manner, the left first set nut 44a and the right first set
nut 44b shown in FIG. 4(b) are loosened, and the first set
rod 44 is removed from the front through hole 40d of the
first support plate 40 and the front through hole 41d of the
second support plate 41. Furthermore, the left second set
nut 45a and the right second set nut 45b shown in FIG.
4(b) are loosened, and the second set rod 45 is removed
from the rear through hole 40e of the first support plate 40
and the rear through hole 41e of the second support plate
41. This results in the state shown in FIG. 4(c). Accord-
ingly, by doing this, the possibility that the jig 4 cannot be
stored within the housing 2 due to the excess length on
the right side of the figure of the first set rod 44 and the
second set rod 45 can be eliminated.

[0057] Next, as showninFIG. 5(a), the jig 4 in the state
shownin FIG. 4(c)is disposed within the housing 2. At this
time, the jig 4 in the state shown in FIG. 4(c) is disposed
within the housing 2 at a position at a predetermined
distance (for example, distance D1) from the upper inner
wall surface 2b and the lower inner wall surface 2c of the
housing 2. Further, at this time, as shown in FIG. 5(a), a
plurality of shots SH are disposed on the inside, that is,
the inner diameter side of the workpiece W. In this state,
as shown in FIG. 5(b), the support portions 2a of the
housing 2 are attached and fixed to the pair of mounting
bases 31, and the piston rod 32 shown in FIG. 5(b) is
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moved in the vertical direction (direction of an arrow Y2).
As a result, the base 30 also moves in the vertical direc-
tion and furthermore, the pair of mounting bases 31 also
move in the vertical direction, so that the housing 2 also
moves in the vertical direction. Accordingly, this causes
the housing 2 to be vibrated.

[0058] Thus, when the housing 2 is vibrated in this
manner, the workpiece W and the shots SH stored within
the housing 2 are also vibrated. Along with this, the shots
SH move irregularly in the vertical direction on the inside,
that is, the inner diameter side of the workpiece W as
shown by the arrow directions in FIG. 5(b). Furthermore,
as shown in FIG. 5(a), since the jig 4 in the state shown in
FIG. 4(c) is disposed at a position at a predetermined
distance (for example, distance D1) from the upper inner
wall surface 2b and the lower inner wall surface 2c of the
housing 2, there is a difference (for example, distance D1
X 2) between the circumference of the housing 2 and the
circumference of the jig 4 (first support plate 40 and
second support plate 41). Thus, the difference promotes
the rotation of the jig 4 around the support portions 2a as
the base points along with the vertical movement, that is,
the vibration. Therefore, the shots SH come into contact
with the entire inner diameter area of the workpiece W.
This allows compressive residual stress to be applied to
the inside, that is, the inner diameter of the workpiece W,
which is the compressed compression coil spring. There-
fore, the fatigue strength of the workpiece W can be
improved.

[0059] Incidentally, as described above in the technical
problem, the conventional shot-peening device 100 has a
problem that compressive residual stress cannot be ap-
plied to the inside of the compression coil spring. This
becomes a more noticeable problem when stress peen-
ing is performed. That is, when attempting to apply com-
pressive residual stress to the inside of the compressed
compression coil spring, the coil spacing becomes smal-
ler than that of an uncompressed compression coil
spring. Thus, it becomes more difficult for the shots SH
to enter the inner diameter side of the compression caoil
spring. For this reason, this becomes a more noticeable
problem when stress peening is performed.

[0060] However, such a problem can be solved by
adopting the method of the present embodiment de-
scribed above. Therefore, optimal stress peening can
be performed by adopting the method of the present
embodiment described above.

[0061] Incidentally, in the above description, an exam-
ple of compressing the compression coil spring, which is
the workpiece W, using the jig 4 has been shown. How-
ever, the present invention is not limited thereto, and any
method may be used as long as the compression coil
spring, which is the workpiece W, can be stored within the
housing 2 in a compressed state.

Reference Signs List

[0062]

10

15

20

25

30

35

40

45

50

55

Shot-peening device

Housing

Vibration means

Jig

Workpiece

Shot

Diameter (of shot)

Pitch (of compression coil spring)
Conventional shot-peening device
shot-peening device)

(existing

Claims

A shot-peening device characterized by

a hollow housing; and

a vibration means that vibrates the housing;
wherein a workpiece and shots are stored within
the housing, and

the vibration means vibrates the housing with
the workpiece and the shots stored therein.

The shot-peening device according to claim 1, char-
acterized in that the shots are disposed inside the
workpiece.

The shot-peening device according to claim 2, char-
acterized in that the workpiece is a compression coil
spring, and

the shots have a diameter formed to be larger than a
pitch of the compression coil spring.

The shot-peening device according to claim 1,
further characterized by a rotating means that ro-
tates the housing.

The shot-peening device according to claim 1, char-
acterized in thatthe workpiece is a compression coil
spring,

the shots and the compression coil spring are
stored in a compressed state within the housing,
and

the vibration means vibrates the housing with
the compressed compression coil springand the
shots stored therein.

A shot-peening method characterized by applying
compressive residual stress to the workpiece using
the shot-peening device according to claim 1, and
then applying compressive residual stress again to
the workpiece to which the compressive residual
stress has been applied, using an existing shot-
peening device.

A shot-peening method characterized by applying
compressive residual stress to a workpiece using an
existing shot-peening device, and then improving
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surface roughness of the workpiece using the shot-
peening device according to claim 1.
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Fig. 3
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